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(54) EXPLOSION-PROOF HIGH-FREQUENCY HEATING UNIT FOR FIRELESS REPAIR PROCEDURES 



(57) Abstract: 

FIELD: electrothemnics; repairs of oil 
and gas lines and storage tanks without 
emptying the latter from fire- and 
explosion-hazard materials. SUBSTANCE: 
heating unit is, essentially, 
resonance-tuned circuit set up of inductance 
coil and storage capacitor. Unit has 
U-shaped magnetic core mounting relatively 
perpendicular heating surfaces which may 
carry on their ends removable pole shoes in 
the form of flexible heat-resistant flasks 
filled with dielectric magnetic powder in 
case curvilinear metal surfaces are heated. 
U-shaped magnetic core mounts sectionalized 
multilayer bifilar-wound inductance coil. 
Unit Is connected to high-frequency 
automatic power converter by means of cable. 



EFFECT: enlarged functional capabilities 
ensuring unprecedented results. 1 dwg 
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(54) B3PblB03AlUMmEHHOE BblCOKOHACTOTHOE HAfPEBATEJlbHOE yCTPOf^CTBO. nPMMEHj^EMOE B 
BESOrHEBOi^ PEMOHTHOC^ TEXHOJlOmW 



(57) Pec{)epaT: 

HaoGpeTeHne othocmtca k o6jiacTM 
aneKTpoTepMMM Ann /lOKajibHoro HHAyKi^i/ioHHoro 
Harpesa noBepxHOCTM Meranna m mo^kst 6biTb 
McnoribSOBaHO b GeaomeBoC^ peMOHTHOi^ 
TexHonorMM no repMerMsaMbiki cKBosHbix 
Aect)eKT0B Ha Aei^cTByioLUMX MamcTpa/ibHbix 
Hec|>Tera3onpoBOAax, peaepsyapax Ann 
xpaHGHMfl HectiTenpoAyKTOB, 6e3 ocBo6o}KAeHMfl 
nocneflHux or yrneBOAopoAHbix 

no)KapoB3pbiBoonacHbix cpeA- 
BbicoKOHacTOTHoe HarpeBarejibHoe ycrpof^cTBo 
npeACTaBn^ter oo6oi^ peaoHSHCHbif^ 
Kone6aT6nbHbif^ KOHryp. cocToniMuiC^ m3 KaryiuKM 

MHAyKTMBHOCTM \A HaKOnMTBJIbHOrO 

KOHAeHcarcpa. VcTpoi^cTBo coRe^mr 
n-obpa3Hbi(^ MamviTonpoBOA c MMeioii^MMMCfi Ha 
HBM BaaMMHo nepneHAMKy/iqpHbiMM 
HarpeaaTe/ibHbiMui n/iocKocmMki, Ha KOHuax 
KOTopbix, B cnynae narpeea KpiiBO/ikiHef^Hbtx 
noBepxHOcreW MeTa/uia. Moryi 

ycTaHaBJikiBarbCfl crbeMHbie noniocHbie 

HaKOHeHHMKM, BbinO/IHeHHbie B BkiAe anaCTMMHblX 

TepMCXTof^Kkix BMnyn, HanojiHeHHbix 
m^neKTQmecmM MamkiTHbiM nopoLUKOM. Ha 
n-o6pa3HOM MamkiTonpoBOAe pacnono>KeHa 



KaryujKa mhavktmbhoctm, o6MOTKa KOTopoi^ 
Bbino/iHeHB ceKL^MOHHo£4. MHorocnof^Ho£^ 

6MCt)HnflpH0i^ HaWOTKOW. YCTpoWCTBO 

noAxntOMeHO k asTOMaTHMecKOMy 

BbicoKOMacTOTHOMy npeo6pa3yK)L4eMy 

MCTOMHMKy HMTaHMR npH nOMOmH 

cx)eAHHMTerbHoro Ka6enfl. H3o6peTeHMe 
pacLUkipner TexHO/iorvmecickie bo3mo)khoctm 
ycTpoMCTBa, HTO nosBonjieT nonyMHTb paHee 
HensBecTHbie rexHHHecKHe peaynbTaTbi. 1 nn. 
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M3o6peTeHMe othocmtca x o6nacTvi 
ajieKTpoTepMMM Ann noiojibHoro kiHAyKUMOHHoro 
Harpesa nosepXHOcrM Mera/moa m mo^kbt 6biTb 
vicnorib>30BaHO b eeaomeBOvi peMOHTHOv^ 
TexHonorMM no repMerMsauMM cKBoaHbix 
Ae4>eKroB c npviMeHeHvieM 

HMSKoreMnepaTypHbix npMnoea (MHTepsaji 
TeunepaTyp 90-160^} Ha Aei^CTByioiMeM 
o6opyAoaaHMM 6e3 ocBo6o)KAeHvin nocjieAHero 
OT no)KapoB3pyBoonacHbix Hec})TenpoAyKTOB 
(raa. 6eH3kiH, A^a. tohjimbo m t.a.)- 
TexHonomn ocHoaaHa Ha np^MeneHMii 
HkiaKOTeMneparypHoi^ nai^Kvi c HcnojibsoBaHneM 
MHAyKL^MOHHoro Harpeea. 

lUkipOKO MSBeCTHbie MHAyKt^MOHHbie 

HarpeBareriM (a.c. CCCP N 503924. 669498. 
nareHT CLUA N 3800115 m ap). 
npeAHasHaneHHbie aha aatcanioi, /lOKaxibHOt^ 
TepMOo6pa6oTia4. Harpeaa Aeraref^ npM c6opKe 
ki AP- TexHOJiorkiHecioix onepai^Mf^, 
npeACTaanntOT oo6oC4 crai^HOHapHbie 
ycTpoAcTBa. \AMe\oii\vie 6onbtubie ra6apMTbi. sec 

M 60J1bUJyiO MOU^HOCTb. 

TaKMe ycrpoMCTBa no rexHHMecKUM 
npMHMHaM. a TaKxce Tpe6oBaHviRM no TexHMKe 
6e3onacHocTM HeBoaMOKHo npviMeHfiTb b 
GesomeBOf) peMOHTHoi^ rexHonomii. 
ocHOBaHHOM Ha HMSKOTeMnepaTypHOM naMKe Ann 
ycTpaneHMfl cKBOSHbix Aa4)eKroB Ha 
o6opyAOBaHMbi. coAep)Kaii^eM Hect)TenpoAyKTbi, 
a reM 6onee b nonesbix ycnoBMnx. 

HaM6oree 6nM3KviM aHanoroM no 
TexHkmecKo(^ cyi^HOcm k aananReMOMy 
ycTpo£^CTBy flBJinercn MHAyKMMOHHoe 
HarpeBarenbHoe ycrpoi^cTBO Ann npMMeHenuifi 
ero B 6e3orHeBoi4 peMOHTHOi^ rexHonorkiki (a.c. 
CCCP 1637028. 5H N 11. 1991 r.) 

l/lHAyKi4M0HHbiC) Harpeaarerb ooAep)iaiT 
Kopnyc. HM3K0TeMnepaTypHbif^ ToppoMAaribHbii^ 
MamktTonpoBOA. M3roTOBneHHbi(^ m3 
M3oni^poBaHHbix nnacTMH rpaHc^opMaropHoro 
}Ke;ie3a. c pa3MeLMeHH0fl na neM o6motko(^ 
B036y)KAeHM5i M ycraHOBneHHbiMM na Topuax 
Ma^HktTonpOBOA^, ckiMMerpMMHbiMki Apyr 
oTHocMTenbHO Apyra, cueHHUMki noxiiocHbiMM 
HaKOHeHHMKaMM. TopMu MarHi<iTonpOBOAa 
pacnono>KeHbi b oAHoi^ njiocKocTM. a noniocHbie 

HaKOHeMHklKM CHa6)KeHbl araCTMMHblMM 

KancyjiaMM, 3anoiiHeHHbiMM ct)eppoMarHMTHoC4 

>KMAK0MeTa/inklMeCK0C% CpOAOf^. MHAyKL^MOHHblt^ 

HarpeBarerib paccHMTan na HanpnxeHvie 220 B. 
npoMbiiuneHHyio MacTory (50 fu) m iiMeer 
tAerannmecKiAiA sau^iiiMeHHbiM xapKac. 

HeAocraTKaMM MsaecTHoro MHAyKUMOHHoro 
HarpeBaren^i flBJi$iioTCfl: 

- Heao3MO)KHOCTb HarpsBa noBepXHOcm 
MeTaxina m3 KOHcrpyKUMOHHbix MarepkiaroB co 
cna6o 6bipa;KeHHbiMi^ MarHMTHbiMM cBoCtcraaMM 
AO TeMneparypbi naf^ioi (nanp., Hep)KaBeiOL4Me 
cra/iM); 

- HeB03M0)KH0CTb HarpBBa noaepxHOCTM 
Meranna ao TeMneparypbi nat^Kui b yrnoBbix 
soHax, T.K. paSoMkie HarpeBarenbHbie s/ieMeHTbt 
MHAyKTopa pacnono)KeHbi b oahoC^ n/iocKocTki. a 

UI3BeCTH0. MTO BO MHOrMX Cny^aSIX CKB03Hbie 

Aect)eKTbi B BMAe Tpeu^MH, cBMi^ei;^, Henpoaapoa 
HaxoAflTCP B Mecrax caapKM ct>/iaHueBbix 
coeAMHeHMC^ Ha Tpy6onpoBQAax, yropax - na 
peaepayapax, r.e. ksk paa e ymoBbix soHax; 

- HeB03M0)KH0CTb HarpeBa noaepxHocrvi 
Meranjia ao TeMneparypbi naf^Kvi b 

OKOilOLUOBHblX 30HaX, a COOTBeTCTSeHHO \A 

npoBeAeHvtn peMOHTHbix pa6oT OAHoepeMeHHO b 
AByx nnocKocT$ix (ropM30HrajibHo£^ ki 
aepTMKanbHOM); 
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' 6ojibuja$t noTpeGnfleMan m 
Hepery/iMpyeMan MOiUHOcrb (ao 7 - 8 kBt); 

- 6ojibUJoi) Bee MHAyKTopa (6onee 16 kt); 

- 6onbUJMe 3aTpyAHeHMfl b McnonbsosaHMM 
MHAyKTopa a noneBbix ycnoannx: 

• npki BKnioMeHHOM MHAyicrope npatcnmecKvi 
orcyrcTByer o630p nafleMoro yMacrica. noaroMy 
rajireiib nanHHoro ujBa c noMOiubio mnarenn 
MO}Ker HaHOCMTbcsi TOJibKo nocne BbiicniOMeHHfl 
MHAVKTopa M ocBo6o)KAeHMn or Hero Mecra 
naf^KM. B aroM cnyMae apeMn naHeceHMR m 
(t)opMMpoBaHM» npvinofl orpan^MeHo cKopocTbio 
ero oxna}KaeHMfl; 

- npM nattxe noronoMHbix lubob HeM36e}KH0 
nonaAaHMe )K(iakoh (pashi HMSKoreMnepaTypHoro 
npunon m (pmoca Ha Kopnyc HHAyKropa. ^ro 
nansiercfl HeAonycrMMbiM; 

- M3roTOBneHMe m npkiMeneHvie a/iacrimHbix 
Kancyn. aano/iHenHbix 0eppoMarHMrHofl, 
aneiaponpoBOAHof). ^KMAKOMeranjiMMecKofi 
cpeAof) Ann Konraiaa ropi^oa MarHHronpoaoA? c 
LuepoxoBarof) noaepXHOcrbio, narpesaeMoro ao 
reMneparypbi na(^KM Meranna. acrpeMaer 
6onbiuMe rpyAHOcrn. 

Bbi6paHHoe b KaMecrae 6jibi)KaC^tijero 
aHanora rexHUMecKoe peiueHHe no yKa3aHHbiM 
BbiLue npMMUHaM Majioa4)4)eicrMBHO. 

nocrasneHHan 3aAaHa co3A^HM$1 
BbicoK034)ct)eKTMBHoro Harpesare/ibHoro 
ycrpoRcTBa Aocrnraercfl leM. nro 
BbtcoKOMacroTHoe HarpeaarenbHoe ycrpoi^CTBO, 
coAep)KaiAee Ana/ieicrpMHeciaii^ 3aL4MrHbi^ 
Kopnyc c pasMeu^eHHbiM anyrpM nero 
MarHMronpoBOAOM. BbinojiHeHO b aviAe 
peaoHaHCHoro K0fie6aTejibHoro Konrypa, 
noAKnioHeHHoro k BbicoKOMacrorHOMy kicroMHMKy 
nkiraHMP, a MarHHTonpoBOA M3roroBJieH 
n-o6pa3HbiM M MMeer Ann oAHoapeMenHoro 
narpeaa yrnoBbix MerajiJinnecKHX noaepxHocreC) 
ropkiaoHTanbHbie ki aeprkiKajibHbie eaanMHo 
nepneHAkiKyjiflpHbie HarpeaarenbHbie 
njiocKOCTki. Ha Koropbix kiMetorcn cMeHHbie 
nojiiocHbie HaKOHeHHkiKM, BbinonneHnbte a aiiAa 
anacrnMHbix repMocrof^KMx aMnyn, 
HanonnenHbix AManeiapuiMeciaiM MarnkiTHbiM 
nopoLUKOM (Hanp., c|)eppMTOBbiM nopomoK). 

HaoOpereHkie noncHnercn nepre^coM. rAe 
noKasaHbi o6i^kij^ bma cxeMa BicnioMeHbin 
HarpeaarenbHoro ycrpot^craa c kiaaecrnbiM 
BbicoKOHacTOTHbiM npeo6pa30BaTeneM 
MCTOMHMKa nuTaHMfl. BbicoKOMacrorHoe 
HarpeaarerbHoe ycrpoftcrao 1 npeAcraanner 
co6of) peaoHaHCHbii^ Kone6arenbHU(^ Konryp, 
KOTopbift cocTOMT Ma AnaJieKrpkiHecKoro 
3au^MTHoro Kopnyca 2, a xoropoM paaMeiueH 
n-o6pa3Hbte4 MarHMTonpoBOA 3. PeaoHaHCHbif^ 
KOHTyp, BKniOHaiOL^kif^ raiOKe Karyoiicy 

MHAyKTHBHOCrM 4 M HBKOnMreJlbHblC^ 

KOHAencarop 5, noAKmoHen k 
BbicoKOMacTOTHOMy npeoOpasytoLueMy 
McroHHMKy nnraHkin 6 npn noMOL4ki 
coeAviHi«irerbHoro Ka6enn 7. n-o6pa3HbiC^ 
MarnnronpoBOA 3 coAep>iair saanMHo 
nepneHAMKynnpHbie (ropMaonrajibHbie n 
BeprkiKanbHbie) HarpeBare/ibHye nnocKocrH 8. 9 

M CMeHHbie nOJIIOCHbie HaKOHeMHMKM 10. 11, 

Koropue HaroTOBJieHbi m3 anacrkiMHbix 
repMocroi^KMX Kancyji, HanonnenHbix 
AManeKrpMMecKHM MarnkiTHbiM nopoiuKOM h 
npuMenneMbix Ann naf^Kvi KpnaonkiHe^Hbix 
noBepxHocrei!f Merajina (rpy6onpoBOAbi c 
MBjibiM AMaMerpoM). a raioKe rpy6o 
luepoxoaarbix noaepxHOcreC). CBo6oAHbie 
nnocKOCTM repMerMaMpytorcn nyreM 3anMBKM 
KOMnayHAOM. Ann pa6orbi h nepenoca 
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ycrpoMCTBa McnonbsyeTcn pynxa 12. 

SaflBJineMoe BbicoxoMacTOTHoe ycTpoi^cTao 
Ann noKa/ibHoro HHAyKi^MOHHoro Harpeea 
noBepxHocTM Meranna nepeA nai^KO^^ CKBOSHbix 
Aect>eiaoB pa6oTaeT cneAyioiuMM o6pa30M. 

HarpeeaioiAee ycrpoi^cTBo 1 

ycTaHaankiBaercfl Ha noAroTOBneHHbiA 
(saHMCTKa, o6e3)KMpMBaHMe H T. A- ) An$i 
peMOHTa Aect^exTHbif) y<^acTOK A m B raicMM 
o6pa30M, MTo6bi Ae4)eKTH0d mbcto (13. 14, 15) 
HaxoAMXiocb Me)KAy HarpeBarenbHbiMM 
nnocKOCTflMM 8. 9. Docne ycraHOBKM 
HarpeaaioiAero ycTpoAcTBa 1 Ha noBepxHCx:Tb 
nporpeBaeiMoro oG'beKTa no coeAMHMTenbHOMy 
Ka6enK) 7 noAaercji nuraHkie noBbimeHHOi^ 
MacTOTbi (or 200-15000 fiO na o6MOTicy KaryLUKki 
MHAytCTMBHOCTH 4 KOJie6aTe/ibHoro KOHTypa OT 

BBTOMaTHMeCKOrO BblCOKOHaCTOTHOrO 

npeoOpaayioLi^ero MCTOMHViKa nMTaHMfl 6. Roa 
Aei^CTBMeM nepeMeHHoro TOKa, npoxoA^^u^ero 
Hepea Bucx)KOMacTOTHbiC) peaoHaHCHbit^ 
KOJie6aTeribHbifi4 KOHTyp, cocTOflu^Mf^ via KaryiuKvi 
MHAyKTMBHOCTkl 4 M HaKonnTejibHoro 
KOHAeHCSTopa 5, coaAaercfi BbicoKOHacTOTHoe 
MarHMTHoe none, Koropoe MHAyuMpyer 
BblCOKOHaCTOTHyiO 3flC Ha peMOHTMpyeMOM 
Aec)3eKTH0M yMacTKe, aaxnioMeHHOM Me}twy 
HarpeBarejibHbiMM n/iocKOCTRMM 8, 9. Doa 
Aei^CTBMeM 3HC BoantiKaiOT BbicoKOMacTOTHbte 

BMXpeBbie TOKM, 33 CMOT KOTOpblX npOMCXOAMT 

HarpeB Aect)eKTHoro yMacTKa. TaioiM o6paaoM, 
npMHLiMn paGoTbi HarpeBarenbHoro ycrpoi^cTBa 

CX:HOBaH Ha C03AaHV1M SblCOKOMaCTOTHOrO 

nepeMeHHoro uamMTHoro noroKa b chjioujhoctm 
MeTamia, aaicniOMeHHoro Me>KAy 

HarpeBarejibHbiMM ruiocKOCTSiMki n-o6pa3Horo 
MarHMTonpoBOAa. CKopocTb noBepxHOCTHoro 
Harpeaa yMacTKa Merajuia aaBMcwir or MacToibi 
TOKa nkiraiOLi^ero Hanpfl)KeHkifl, my6MHbi 
nporpeBa MeTanna, oxjia)KAaK)Li^iix cbo(^ctb 
cpeAbi KBK c BHyTpeHHei^, Tax m c BneiuHei^ 
CTOpOHbi (noroAHbie ycnoBMn). riocne 
HenpoAOJDKMTejibHoro BpeMCHM HaMajia 
nporpeBa peMOHTMpyeMoro ynacTKa b aony 
naf^KM HaHocMTCfl HMSKoreMnepaTypHbii^ npvinoi) 
c i43BecTHO(^ TeMneparypoi^ HaHana (Sol) m 
KOHL4a nnaBJieHMn (Lie), T.e. nepexoAa 
nacTOo6paaHoro npunon b )KMAKyio 0aay. TaKMM 
o6paaoM. npkinoi^ BbinojiH^ieT OAHOBpeMSHHO ki 
ct)yHKL4Mio TepM0A9TMMKa (TepMOKapaHAaiua), 
onpeAejifin reMneparypy HarpesaeMoi) 
noBepxHOCTki. 3aTeM, BbUKASiB neKoropoe apeMn 
nocne nanana nnaBneHMfl npMnon m anan npn 
9T0M AonycTviMyio reMneparypy narpeBaeMoi^ 
noBepXHOCTM, ycraHOBneHHOM 
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noKapoBspbiBoGeaonacHbiMki HopMaMH 
npoaeAeHMfl pa6or na 

Hect}Tera3onpOMbiLuneHHb]x o6i>eKTax. npoBOAnr 
ny}KeHMe ui navticy cKBoanoro Aect)eKra, nocne 
Hero OTicnioHaioT HarpeBarenbHoe ycipovicTBO or 

MCTOHHIlKa HMTaHMn. 

U3s\H\h Bee (1.2-1,4 KT), He6onbiiJMe 
ra6apbiTbi. BoaMO)KH0CTb McnonbaoaaHMq 

aBTOHOMHblX MCTOMHMKOB HkiraHMfl. CnOCX>6HOCTb 

nporperb Meraxui co cna6oBbtpa)KeHHbJMki 
MarHMTHbiMM CBOiiCTBaMM. Ma/iafl norpeSnneMaA 
Mou^Hocrb. BoaMO)KHocrb nporpeaa yrnoBbix 
OKO/iomoaHbix aoH, yAoGcraa b ciijiy 
KOHcrpyKTMBHbix oco6eHHOCTei^ B pa6ore, 
B03M0)KH0CTb paGoTBTb 6jiaroAapn icancynaM na 
Harpeaare/ibHbix nnocKocrnx kbk hb 
np^MO/iMHei^Hbix, raK m Ha KpMBOxikiHeftHbix 
HarpeaaeMbix noBepxHocrnx Meranna (rpy6bi 
MBJibix A^aMerpoB) pacujMpMJiM 

TexHonorMMecKMe bo3mo}khoctm aananneMoro 
BbiooKOMacTOTHoro HBrpeBaTe/ibHoro 
ycrpoKcTBa. 

TaKi4M o6paaoM. BbmonneHkie 
HarpeBarejibHoro BbicoKOHacroTHoro 
ycrpoifcrBa cx)rnacHo orpaHMMvirejibHof^ m 
oriiMHkirenbHoC^ MacTflM narenrnbix npMTSiaaHMi^ 
no cpaBHeHi«iK) c 6nM)Ka£^LiJkiM aHanoroM 
noaBons^er anaHkireiibHo paciuiipMrb 
rexHonorvmecKkie BoaMOKHOcru n noBbiCkirb ero 

3<})(J)eKTMBH0CTb (KTIA), MTO nOSBOJlfleT nOJiyMMTb 

panee HeMSBecTHbiM rexHMHecKMii peay/ibrar. 

(PopMyna ii3o6peTeHMfl: 

• BbicoKOHacTOTHoe HarpeBaieribHoe 
ycrpov^cTBo. npuMeHseMoe s 6e3orHeBotH 
peMOHTHoi^ rexHonorviM. coAepJKaii^ee 
fluaneiapuMecKMi^ aau^niHbit^ Kopnyc c 
paaMeii^eHHbiM BHyrpn Hero MarHi/iTonpOBOAOM, 
Ha HarpeBarejibHbix nnocKociflx Koroporo 
ycraHOB/ieHbi ajiacTHMHwe noniocHbte 
HaKOHeMHMKn, oTJiMMaioiMeecji tsm. hto 
ycrpoMCTBo BbinojiHeHO b enAe peaoHaHCHoro 
KoneeaienbHoro KOHrypa, BKntonajoLnero 
KaryiuKy HHflyKTHBHOcrM. n HaKonnrenbHoro 
KOHAeHcaTopa. noAKniOMeHHoro k 

aBTOMaiUMecKOMy ebicoKOHacroTHOMy 
npeoepaayioti^eMy ncroHHUKy nmaHMfl, 
MarHMTonpoBOA naroTOBJieH n-o6pa3HbiM m 
MMeei Ana oAHOBpeMeHHoro narpeaa yrnoBbix 
30H BepTMKanbHbix n ropnaoHTajibHbix 
nnocKocrei^ Meranna saanMHO 

nepneHAHKynflpHwe HarpeBaienbHbie 

n/lOCKOCTM, Ha KOTOpblX yCTaHOB/lBHbl CMGHHbie 

nojiK)CHbie HaKOHeMHHKM, BbinonHeHHbie b bkas 
repMocToCiKMX awnyji, HanonHeHHbix 
AManeicrpMHecKMM warHMTHbiM nopoiuKOM. 
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